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(54) CATALYST CARRIER 

(57)Abstract: 

PURPOSE: To sufficiently decompose ozone even when the ozone concn. is high and a large amt. of 
gas is introduced by using a porous body contg, a specified number of pores having a specified 
diameter and other pores having a specified diameter and with the total pore volume specified. 
CONSTITUTION: This catalyst carrier consists of a porous body contg. >50vol.%, based on the total 
pore volume, of pores having >0.1um diameter and >5vol.% of pores having >5^m diameter measured by 
the method of mercury penetration and with the total pore volume controlled to >0.4cc/g. 
Consequently, when a catalyst is deposited on such a porous body and the body is used as an ozone 
filter, a gas contg. ozone not only reacts with an active metal on the porous body surface but rapidly 
intrudes inside from the open part on the porous body surface, and the gas is brought into contact with 
the active metal and decomposed. 
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* NOTICES * 

JPO and NCXFI are not responsible for any 
damages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Catalyst support which consists of the porous body whose total pore volume for which the total 
pore volume has pore with a diameter of 0. 1 micrometers or more 50% or more, and the total pore volume 
has pore with a diameter of 5 micrometers or more 5% or more in the pore distribution measured by the 
method of mercury penetration is 0.4 or more cc/g. 

[Claim 2] Catalyst support according to claim 1 to which they have five stomatal apertures with a diameter 
of 0.05mm or more on it even if the front face has few porous bodies per two 1mm. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the suitable catalyst support for the ozone filter used for the 
deordorization machine of the ozone concomitant use used for new catalyst support, the cracking unit of 
ozone generated in more detail from the corona discharge sections, such as an optical copying machine, 
facsimile, and a laser beam printer, a refrigerator, a toilet, etc. 
[0002] 

[Description of the Prior Art] Conventionally, activated carbon, an ozone filter, etc. of a honeycomb mold 
are used for the deordorization machine of the ozone concomitant use used for the cracking unit of ozone 
generated from the corona discharge sections, such as an optical copying machine, facsimile, and a laser 
beam printer, a refrigerator, a toilet, etc. 

[0003] This ozone filter usually supports an ozonolysis catalyst to porosity support. As this porosity support 
Specific surface area by 0.5 or more cc/g For example, the porous body more than 20m2/g (JP,57- 
160948,A), [ pore volume ] The volume which total pore volume is 0.5 - 1 .5 cc/g, and is 1000-10000A of 
pore size before long The porous body of 0.2 - 0.6 cc/g (JP,62-61637,A), The porous body which has 
specific-surface-area of 100-350m 2/g, and has a peak respectively clear one [ at a time ] in 500A from 
100A from the radius of 40A, and the radius of 100A (JP,1-34929,A), The porous body which has one peak, 
respectively in 15-100A of pore radii, and 500A - 1 micrometer of pore radii (JP,1-254254,A), The porous 
body which has a peak respectively clear one [ at a time ] in the radius of 40-200A, and radius of 200-3000A 
(JP,2-1 5485,A), Pore volume with 0.3 or more cc/g and a pore diameter of 100A or more is proposed [ 60% 
or more of porous body (JP,2-75341,A) of total pore volume etc. ] for total pore volume until now. 
[0004] The amount of the ozone discharged from the device accelerated every year increased, and its airflow 
has also increased, and it is becoming impossible however, to fully attain the purpose with the ozone filter 
using the conventional porous body which was recently described above. That is, when airflow was large, 
the old ozone filter had to make low concentration of the ozone which should be processed, and when it 
dared have used by high concentration, it had the fault that a life was short. This is considered to originate in 
each conventional ozone filter mainly consisting of pore size 0.1 micrometers or less. 
[0005] 

[Problem(s) to be Solved by the Invention] This invention conquers the fault which such a conventional 
ozone filter has, highly [ an ozone level ], even when there is much airflow, it can fully demonstrate the 
ozonolysis effectiveness, and it is made for the purpose of offering the catalyst support which consists of the 
porosity Plastic solid which moreover gives the long ozone filter of a life etc. also at an elevated 
temperature. 
[0006] 

[Means for Solving the Problem] As a result of repeating research wholeheartedly that especially this 
invention persons should develop the catalyst support which was suitable as an ozone filter, the volume 
which has specific pore distribution and all pores occupy came to complete this invention for the ability of 
that purpose to be attained by using the porous body more than fixed based on a header and this knowledge. 
[0007] Namely, this invention is set to the pore distribution measured by the method of mercury penetration. 
The catalyst support which consists of the porous body whose total pore volume for which the total pore 
volume has pore with a diameter of 0.1 micrometers or more 50% or more, and the total pore volume has 
pore with a diameter of 5 micrometers or more 5% or more is 0.4 or more cc/g, Preferably, when it observes 
under a microscope, the catalyst support which has five stomatal apertures with a diameter of 0.05mm or 
more on it even if few [ 1mm / per two ] on the front face is offered. 
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[0008] As an ingredient of the porous body which constitutes the catalyst support of this invention, although 
used as an ingredient of an ozone filter until now, it can be chosen out of inside as arbitration. An alumina, a 
silica, a titania, a zirconia, silica alumina, a silica magnesia, an alumina magnesia, an alumina titania, a silica 
titania, an alumina zirconia, a silica zirconia, a zeolite, etc. are one of such things, for example. 
[0009] In this invention, in the pore distribution when measuring these ingredients with a method of 
mercury penetration, pore with a diameter of 0.1 micrometers or more is [ the total pore volume ] 70% or 
more preferably 50% or more, and it is required for pore with a diameter of 5 micrometers or more to form 
in the porous body of the total pore volume which it has 10% or more preferably 5% or more. 
[0010] In order to acquire such pore distribution, the grain size of 0.5 micrometers or more, a granule 5 
micrometers or more is preferably made into a subject, extrusion molding of the raw material which 
contains 20 or less % of the weight of granules with a grain size of 0. 1 micrometers or less in this is carried 
out, and it is calcinated. As a result of this concentrating near the front face and forming a smooth side if a 
granule with a grain size of 0.1 micrometers or less increases more than 20 % of the weight since there is 
generally an inclination for what has a small grain size to gather near the front face in an ingredient in the 
case of extrusion molding, desired pore distribution will be acquired. 

[001 1] Heat can be rapidly applied in the case of desiccation or baking, and 0.1 micrometers or more of 
desired pore distribution can also be made to form by generating an about 5-10-micrometer detailed crack 
preferably after extrusion molding outside it using the raw material which makes a subject a granule with a 
grain size of 0. 1 micrometers or less. 

[0012] Moreover, in this invention, although it is required to consider as the porous body whose total pore 
volume is 0.4 or more cc/g, the adjustment and desiccation of the amount of the volatility matter which exist 
for example, in a raw material, and control of the heating conditions in the case of baking can attain this 
requirement. 

[0013] Next, although what has five stomatal apertures with a diameter of 0.05mm or more on it even if few 
[ 1mm / per two ] on the front face is desirable as for the porous body of this invention, formation of such a 
stomatal aperture is performed by blending the volatility matter with a particle size of 0.05mm or more into 
a raw material in the case of shaping. As this volatility matter, inorganic substances, such as the organic 
substance, such as a cellulose, synthetic resin, naphthalene, and camphor, a carbonaceous object, a boric 
acid, and a carbonate, are used, for example. These are usually blended at 5 - 20% of the weight of a rate to 
a porous body formation raw material. 

[0014] Moreover, desired pore distribution and a desired surface stomatal aperture may be made to form by 
corning without using a detailed particle, using a binder, preparing contractile granulation with a particle 
size of 0.05mm or more, making it contract, while carrying out shaping afterbaking baking of this 
granulation at a predetermined configuration and making each granulation solidify, and generating pore 
between granulation. As a binder in this case, synthetic material, such as quality of a natural product, such as 
water soluble chlorophyll derivatives, an alginic acid, and gelatin, a carboxymethyl cellulose, methyl 
cellulose and a denaturation cellulose like ethyl cellulose, polyvinyl alcohol, polyvinyl methyl ether, and a 
water-soluble polymer like a polyvinyl pyrrolidone, is used. 

[001 5] Since the one where specific surface area is larger gives the good support of a filter shape as a very 
fine particle generally used in order to prepare granulation, it is desirable to use the thing more than specific- 
surface-area of 50m 2/g. 

[0016] in order to manufacture the catalyst support of this invention, necessary comes out of said necessary 
raw material component carried out comparatively, and it mixes, and after adding and kneading a suitable 
quantity of water, extrusion molding is carried out to a necessary configuration. Thus, the acquired Plastic 
solid is dried at the temperature of 100-300 degrees C next. Although this desiccation is usually performed 
under atmospheric pressure, in order to promote pore formation, it can also carry out under reduced 
pressure. It calcinates at the temperature of 500-1 100 degrees C after desiccation using an electric furnace 
etc. This firing time is usually within the limits of 1 - 1 0 hours. 

[0017] Thus, the porous body which contains pore with the diameter of the range of 0.01-10 micrometers in 
the range of 0.4 - 1.5 cc/g is obtained. As a specific surface area of this porous body, more than 50m2/g is 
desirable. 

[001 8] In this invention, when this porous body is made to support a catalyst and it considers as an ozone 
filter the things [ above pore distribution and above having prepared especially the surface stomatal 
aperture ], the gas containing ozone advances promptly into internal pore from the stomatal aperture on the 
front face of a porous body, contacts an active metal and it not only reacts with the active metal which exists 
in a porous body front face, but is decomposed. 
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[0019] Thus, the catalyst support of this invention obtained can be formed in configurations of arbitration, 
such as the shape of cylindrical, a prismatic form, tubular, a globular shape, and a cylinder, can make the 
catalytic activity component according to each purpose of use able to support, and can be made into a 
catalyst. 

[0020] When using the catalyst support of this invention for an ozone filter, considering as a honeycomb 
configuration is advantageous. 

[0021] A catalyst metal component for baking like molybdenum, a tungsten, nickel, cobalt, a hydrogenation 
catalyst metal component like copper, platinum, palladium, and a rhodium as an example of the catalytic 
activity component which the catalyst support of this invention can be made to support, cobalt, nickel, 
molybdenum, a tungsten, manganese, vanadium, a zirconium, a catalyst metal component for ozonolysises 
like silver, etc. can be mentioned. 

[0022] After infiltrating into catalyst support the water solution which dissolved the compound of these 
metals in order to make the catalyst support of this invention support a catalyst metal component for 
example, it can be performed by repeating several times until the actuation which can be burned at 300-600 
degrees C is adsorbed in the catalyst metal component of an initial complement. 
[0023] 

[Example] Next, an example explains this invention to a detail further. 

[0024] The example 1 aluminum-hydroxide (particle size of 2-5 micrometers) 58 weight section, and the 
silica A(particle-size [ of 1-4 micrometers ], and specific-surface-area 18m2/g) 19 weight section, After 
blending dryly the silica B(particle-size [ of 0.01-0.05 micrometers ], and specific-surface-area 100m2/g) 7 
weight section, the boric-acid (the 1 st class of reagent) 1 6 weight section, and the methyl cellulose system 
binder 8 weight section, to this The water 27 weight section, As a plasticizer, the glycerol 8 weight section 
was added and it kneaded by the batch kneader. Subsequently, by carrying out extrusion molding of this 
kneading object to a honeycomb configuration, and calcinating this Plastic solid in 800 degrees C for 1 hour, 
after drying at 200 degrees C for 1 hour, it has 31mm long, 28mm wide, and a dimension with a die length 
of 12mm, and 58.4% [ of numerical apertures ], bore-diameter [ of 1 .49mm ], thickness [ of 0.46mm ], and 
pitch 1 .95mm honeycomb structure-like support was manufactured. The pore diameter distribution 
measured by the mercury porosimeter of this support is shown in drawing 1 as a graph I. 
[0025] As it will understand from now on, the total pore volume of this support was 0.57 cc/g, and the 
percentage of as opposed to the total pore volume of the pore of 82% and 5 micrometers or more of 
apertures in the rate to the total pore volume of the pore of 0. 1 micrometers or more of apertures was 21%. 
[0026] Moreover, when the microphotography was taken about five front faces chosen at random [ this 
support ] and the number of with a 1mm diameter [ that / diameter 0.05mm or more per two ] stomatal 
apertures was read, that number was 2-5 pieces. 

[0027] Honeycomb structure-like support was manufactured like the example 1 except having changed [ the 
amount of example 2 aluminum hydroxide / the amount of 61 weight sections and Silica A ] the amount of 
1 8 weight sections and a boric acid into 6 weight sections for the amount of 1 5 weight sections and Silica B. 
Pore diameter distribution of this thing is shown in drawing 1 as a graph II. 

[0028] As it will understand from now on, the total pore volume of this support was 0.51 cc/g, and the 
percentage of as opposed to the total pore volume of the pore of 53% and 5 micrometers or more of 
apertures in the rate to the total pore volume of the pore of 0. 1 micrometers or more of apertures was 8%. 
Moreover, the number of the stomatal apertures of the front face for which it asked like the example 1 was 
0-1. 

[0029] The example 3 aluminum-hydroxide (particle size of 2-5 micrometers) 58 weight section, the silica A 
(particle-size [ of 1-4 micrometers j and specific-surface-area 8m2/g) 19 weight section, and the boric-acid 
(the 1st class of reagent) 16 weight section and the methyl cellulose system binder 8 weight section were 
blended dryly. Next, the solution which added the silica B(particle-size [ of 0.01-0.05 micrometers ] and 
specific-surface-area 100m2/g) 7 weight section and the glycerol 8 weight section as a plasticizer to the 
starch water-solution 30 weight section 10% of the weight was mixed with the above-mentioned dry- 
blending object, and it kneaded by the batch kneader. Extrusion molding of this kneading object was carried 
out, and the same honeycomb structure-like support as an example 1 was manufactured. Pore diameter 
distribution of this thing is shown in drawing 1 as a graph III. 

[0030] As it will understand from now on, the total pore volume of this support was 0.51 cc/g, and the 
percentage of as opposed to the total pore volume of the pore of 87% and 5 micrometers or more of 
apertures in the rate to the total pore volume of the pore of 0. 1 micrometers or more of apertures was 1 0%. 
Moreover, the number of the stomatal apertures of the front face for which it asked like the example 1 was 



http :// www4 . ipdl . ncipi . go . j p/cgi -bin/tran_web_cgi_ejj e 



2/10/2006 



JP,07-080329,A [DETAILED DESCRIPTION] 



Page 4 of 5 



15-25. 

[003 1 ] After adding and kneading the water 50 weight section into the mixture of the same aluminum- 
hydroxide 62.5 weight section as having used in the example of comparison 1 example 1, and the same 
silica B37.5 weight section as having used in the example 1, extrusion molding was carried out and the same 
honeycomb structure-like support as an example 1 was manufactured. Pore diameter distribution of this 
thing is shown in drawing 1 as a graph IV. 

[0032] As it will understand from now on, the total pore volume was 0.69 cc/g and the percentage of as 
opposed to the total pore volume of the pore of 1 1 % and 5 micrometers or more of apertures in the rate to 
the total pore volume of the pore of 0.1 micrometers or more of apertures was 2%. 

[0033] Honeycomb structure-like support was completely manufactured like the example 1 except changing 
the amount of example of comparison 2 each component used into the aluminum-hydroxide 62.4 weight 
section, the silica A18.8 weight section, the silica B 18.8 weight section, the boric-acid 5 weight section, and 
the water 46 weight section. Pore diameter distribution of this thing is shown in drawing 1 as a graph V. 
[0034] As it will understand from now on, the total pore volume of this support was 0.73 cc/g, and the 
percentage of as opposed to the total pore volume of the pore of 51% and 5 micrometers or more of 
apertures in the rate to the total pore volume of the pore of 0. 1 micrometers or more of apertures was 2%. 
[0035] The ozone filter included at a rate of cobalt oxide conversion 50 - 200 mg/g support was 
manufactured by repeating the actuation which can be burned for 30 minutes in 400 degrees C about each of 
the honeycomb structure-like support obtained in example of reference 1 examples 1-3, and the examples 1 
and 2 of a comparison after infiltrating a cobaltous acetate water solution 18% of the weight 3 times. Such 
specific surface area is shown in Table 1 . 

[0036] Next, about the filter using the support of examples 1 and 2 and the examples 1 and 2 of a 
comparison, the ozonolysis ability under -10-degree C temperature, 100 ppm of inlet-port ozone levels, and 
the conditions of space- velocity 17000hr-l is measured, and the result is shown in Table 1. 
[0037] 
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[0038] The ozone filter using the support of this invention has few capacity falls with time remarkably 

compared with the thing using the other support so that clearly from this table. 

[0039] Next, ozonolysis ability was measured about the ozone filter using the support obtained in the 

examples 1 and 3 under 25-degree C temperature, 1 00 ppm of inlet-port ozone levels, and the conditions of 

space-velocity 58000hr-l. This result is shown in Table 2. 

[0040] 
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[0041] The thing using the support which has five stomatal apertures with a diameter of 0.05mm or more on 
it even if few [ 1mm / per two ] on a front face shows the higher rate of an ozonolysis compared with less 
than five things so that clearly from this table. 
[0042] 

[Effect of the Invention] The catalyst using the support of this invention shows high catalytic activity and 
activity durability compared with the catalyst using the other support. And since especially this effectiveness 
is remarkable when it uses as an ozone filter as the shape of honeycomb structure, it is suitable as an object 
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for ozone filters. 
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DRAWINGS 



[Drawing!] 



0.7 - 




[Translation done.] 



http :// www4 . ipdl . ncipi . go . j p/cgi-b in/tran_web_cgi_ej j e 



2/10/2006 



Page 1 of 1 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Publication No.] JP,7-80329,A 
[Date of Publication] March 28, Heisei 7 (1995. 3.28) 
[Annual volume number] Open patent official report 7-804 
[Application number] Japanese Patent Application No. 5-229237 
[The 7th edition of International Patent Classification] 
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ZAB 

B01D 53/86 ZAB 

B01J 21/12 ZAB 

[FI] ' 

B01J 35/10 301 F 
ZAB 

21/12 ZAB A 

B01D 53/36 ZAB F 

[Procedure revision] 

[Filing Date] September 8, Heisei 12 (2000. 9.8) 

[Procedure amendment 1] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0003 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0003] This ozone filter usually supports an ozonolysis catalyst to porosity support, and, for pore volume, 
specific surface area is [ the porous body more than 20m2/g (JP,57-160948,A) and total pore volume ] 0.5 - 
1 .5 cc/g, for example in 0.5 or more cc/g as this porosity support. The volume of 1000-1 0000A of pore size 
before long And the porous body of 0.2 - 0.6 cc/g (JP,62-61637,A), The porous body which has specific- 
surface-area of 100-3 50m 2/g, and has a peak respectively clear one [ at a time ] in 500 A from 100 A from 
the radius of 40A, and the radius of 100A (JP,1-34929,A), The porous body which has one peak, 
respectively in 15-100A of pore radii, and 500A - 1 micrometer of pore radii (JP,1-254254,A), The porous 
body which has a peak respectively clear one [ at a time ] in the radius of 40-200A, and radius of 200-3000A 
(JP,2-1 5485,B), Pore volume with 0.3 or more cc/g and a pore diameter of 100A or more is proposed [ 60% 
or more of porous body (JP,2-75341,A) of total pore volume etc. ] for total pore volume until now. 
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gas is brought into contact with the active metal and decomposed. 
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